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^0020082211 Qj7> : 2003/6/10 

HSZL^* 3^5. g}* ^ $l±r 7}^7*]6\} ^ofl 7$o]v\ . £ rgx$ 

ja.^- cflolE-l ^ ^5LQ\ ^7} *flv| o]^ oj-g.^ ^ *}-8-*H tfltb ^ «1H 

£ 3 

^M*-^ 0FDMA/TDMA, 0FDA, ^-sfl^, ^-g-ig, ^ j^a) ^ 
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^a] a1^eJo| *}_o_^ ^{Method for Adaptive Resource Allocation for 
Communication System} 

-£ lb^ ^-g-Sl^. ^A] Al>,Efl^ ^AlCj-^A^ ^ O.^ ^ ^ 

£ 2^ *H«.Els. OFDMA/TDMA Al^tfl^A^ z| A}^}y\ 

£ 3^8r ^ ^ofl ^ -f-A] Aj^o] ^ o.^ ^ ^ h o V^^ ^S}7] H 

S. 5^ 42f ^MHi ^^tr ^2f» ^^*>7] ^^A] £) 
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110 : ^Mfl^ *±*£ yfrq 

120 : ^-g-^ ^S7l 130 : IFFT 

140 : CP ^ D/A 150 : A/D ^ CP ^7^71 

160 : FFT 170 : -^-^^ ^ ^ ^-g-^ 427| 



<13> ^ o. ^ Al^^^ ^ ^ ^ ^^J. Aj- 7l wjog^ ^Al7l7] 

2]JH ^-sHr ^r^" ^(Orthogonal Frequency Division Multiplexing Access; °]^\ 

, Zt&S] '0FDMA' Sf tf-)/ A l# 4^ ^^(Time Division Multiplexing Access; 

, ' TDMA ' 5} Al^tflo^ ^-tg-ofl A>-g-S)^, ^-Al Aj^tflo^ x}Q § 

iM^l ^7H>J1 olOLf, ol§ o^V ^3 ^^^£5. ^ 

<i 5 > cflojEi *d^# ^*lH^r ^^Hr ^ 4^5}- (Orthogonal 
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Frequency Division Multiplexing; °1 *h l}^*] ' OFDM ' °1 A ^) life 0FDMA7> a^tr 
^J^S ^ <gz\x\ SX^n, OFDM^r ^1^1- <^ 7fl^ ^fl^ofl j^xfl^. 

y cHl 0 M, 0FDMA€: OFDM^H ^im#-8: ^>-g-^>7> <*| &| *\-%-x}7} upr^ ^-g-S} 

<ie> ZL^M-, OFDMA ^1^4 ^ ^>-g-^ ^r^Hr^-l: A >-§-*>7fl 3x^1, 

71 ^sfl Al^V <^<*ofl^ ^-tg-o. TDMA «o V ^# ^1 -HBjSM) ^cf. 

<17> ^ofl*|^ o]§ ^olti.e]^ OFDMA/TDMA Al^eflol^ji ^cf. 

<18> ^*>3°1 OFDM ^*flo] 7 J- Jf^o} ^ o.ig- 37]^ ^T^l^ol Jfjjfl^ 

°11 « ^ ^2: ^>-g-§>^, *}°l*MlEL OFDMA/TDMA A ^flNtt 

*m -§-^4 ^^Ml °J44 *m ^^1^ ^fl-i^ ^*>4. 

<i9> z^- Jf*fl^ -g-^ <y- ^ o. > ofdm<^]^ A ^-^^ *ti\i 

<20> OFDMA °ll *\ fe- °l&|*r ^-g-t§ « 0 >^ ^^g3f ^1 A a>-§-^>^ Jf^m^ 

<2i> ZLeiuK *HJ±2^ 0FDMA/TDMA1- ^-§-^ A% ^r-g-^t -*f 

^flt4 *m ^4 A ^ ^ ^ 
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<22> ifj-xg ^ 7l ^j. ^-o. ^ 7] ^^ ^-^1^^- Sfl^^l *fl<?>€ 3 

<23> M. igj-ig o. ^ ^ ^ uj-Al ^.g. o. S 

<^ ^A}*]i^L ##*}7fl ^^Rr ^AHl A^ 7^}# #o]7l ^tt 71^ 

<24> Aj- 7l JH.^ ^^>7l ^ £ ^-^^/aRV ^ §^ l^S ^-g- 

-3" *fl^ ^*Rr *fl 1#31; ^-g-^t -S-n 1 cflo]B^ ^ ^£2} a o V 7 | jg^. ^ 
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^H^S ^1*5^71 Sftifr ^f-A] Al^EflO) ^ O.^ ^ HVtf ^ ^^s>7l U> 

« °l^hl: <>l-g-*M ^ A>^H1 ^ ^ ol^-i- ^*Rr ^1 17]^; Af-g-^ 

-S-^ CflojEi ^ ^£5>|- Aj- 7 j ^ ^ 0]^.^- ol^>C^ Z]- A>-g-^Hl cfl^- jg^. HjE 
^« ^^Hr 271^-; z]- AV^Hl^l -M^/Am 7fl ^ # ^^Cc], 

-^-^^MlTi *fl 371^; ^ z}- -^-^^/AlTj; ^ofl rfl^H «<H]^r 

^*Kr afl 47l^-# ^^Al7lA]7l Ein^t 7)^-^ ^^3. £| # ^ 7^ 

A J-#t3r -§H3, * 5^-4 ^Mltb -g^-g- 

£ la^ ^-g-S]^ -i-Al A]^E^^ 7 ]^^- ^c+o^o] *]-g-^ 

^"§-^ ^ -fi-^ ^£5.A^ k y]^ nf^^-o) ^A]^ ufEl-uflc}. 
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<28> E ^ofl «><4 ^o], £ yvt^ol 3-§-^ ^ ^1^, 

OFDM JEE^r OFDMA ^1^4 "R>?WS ^#°1H^ IFFT( Inverse Fast Fourier 
Transform) ( 130)1- , t^^cMH^ FFT(Fast Fourier Transform) (160)# A}-g-^tf. 
<29> Ai^#<^ IFFTC130) ^4 ^a]^]^ FFT(160) oJ^l oj a]^ zj-zj-.g. Jf ^o] ej- ^ 

^tifl, z| ^-^^^ ^Jl^ a^ ^ t4t sfl o] o_5. at^o] 7}^ 

<30> ^, FFTC160) ^ k^^fl ^IJL-^r IFFT(130) k^^fl *1Jl<^ *fl\t o]^o] § 

<3l> 4^i, ##1EHH °1 *M o a v ^ oiq-Tg ^ oj^ol 3. JjL^ofl^ d 

<32> OFDMA Al^S} ^-f ^ll^olLf ^ofl ccfe]- cf^ A}-g-*l-^ a]^ ^ 
Jl^^ ^ OFDMA 2] *fl\a ol^-ojl ^Tfl&o] #*\] ^fl^ X]^} 

<33> sfl^ o]S JtL^ofl 4^ cfl- o>u| e| Aj-g-^M. 

-g-*Hl7fl^ €~ *fl\t ojs.^ 7}^ ^ ^0_H.S, A>-g-7>^ Jie^H zj- A> 

-g-*H)»l 7>%^ *r *1|)g* ^-#SRr #3 ^3<M -H-el^-tr. 

<34> uJ-E}Ai M. ^-tgoflA^ ^ ^0}-^^ OFDMA/TDMA ^^0^0} *}-§-^ ^-ig- 

■S-^7> OFDMA Aj^Efl^A^ 6.^ ^ ^ .g.^ ^.^^>fl ufEj-u]]^^^- t^ol J7 , 
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OFDMA A]^ejofl^ zi- A)-g-;*H)7)l ^sKu zl ^-^^#^1 «o v ^# 

<35> tyQr*\, ig*$o} aj-g-^ a}^ ^ *>o]ti.^^ OFDMA 

£ la^ Jfafl^ ^ ^ « o VAl ^71(110)7} 7fl^^O.^. # 7 ) «.*)) 

e % Vt 3" ^ ^^71(110)^^0) 3^3. ^ IFFT ^^l^i 3-§-*§ ^427} 

<36> =L^\31, ^*L±r l£2| *lH *11 ^ t A J^S ^^^^o> ^ > 

<37> o^, ^>ola.^^. OFDMA/TDMA Al^^ofl^^ aj-g-tg ^ §^ &^7> OFDMA^l^ 

<38> c 2 - ^. i£t$6\ ^-g-s)^ ^l-o) c OFDMA/TDMA Al^H^i A 

<r A%$\ ^JE^-H, JMH^4 7\%£r oflA)^ #°\t\. 

<39> c^d] £ Al^ «><q. ^-ol, Al7> #^-2] 7 fl^# THl-JL , /flt^O.^. 7> 

<40> o)^^ NT7fl^ A}^*, A>^-7>7> ^ £)- J7 ^ nfl 4 A>-g-7,>o)l7ll o] 7)) 

q-ip^^o) sf^l, zl^zl NT7flBl i?l*Hl z| A}-g-7>^ ^ «<Hl^r Jg-sfl <gu> 

c v>^ ^e3-g- 7}7ln uflolE^ *)# ^^§fl # ^ 5^. °1 A)?! 
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<42> ^ ^ is\o] w.^= OFDMA/TDMA ^^£r ^-^^ 7fl^7> NTS M-Bf 

M-^ 0FDMA Al^Efl 7}^^- ^ ^cf. 

-^Hl IfH^i, ^"71 £ la^l #7l -^fl^ ^ ^^7l(110)sl -§-*Hl 

<44> r^ofl 5=*1€ ^o], £ ^<sj ^o.^ ^ ^ „ o V^^ ! ^ ^ 

K, -*Mfl>i 7fl^# N°1&}JI Sj- ufl f s.s. A]-g-^>^ Jf^^ cfltt 5fl^ o]^- 

a- kn (k = L..X T » = L...rA r )a|. It 2 - ti-HEi ^£ (* = L...JT)» 

^W(S301). 

<45> oj-^ ^x^^j. u]-^- £o] t sj-ol ti^jE. OFDMA/TDMA Aj^Efl^ ^o. ^ Jf*^^ 

<46 > ^"71 ^ oisofl ^ ^ ^ ^ ^ ojo^ ^- 7 ] A>-g-^> 

t iL-^ C-HolE^ 71^1^-^Hl Pi Si ^Ji« JH^ASAi <£-g- - ol 

lofl o]S)l ^*H}(S303). 
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<48> , 1 -v 

ac = — X ctz _ . for /c = 1 A' 

t J Mfl^ , £ ^ wlH^r C "fr« ^^^(S305). °] tf^-£] 2°1H 7$a]Q 

K+l 7fl# ^ K+l 7fl<q til^^ ^*fl ^ ^ Sfl^ll, °1 ^ 

^ ^2fl^ fe§-[C. Y.Wong, et al , "Multiuser OFDM with Adaptive Subcarrier, Bit, 
and Power Allocation ," IEEE Journal of Selected Areas on Communcat ions, pp. 1743 
~ 1758, 1999H A*\Q ^ %7\^\°\ ^ 5] ^ ^ oi 

4. 

^ = £• . tor /c = 1 A 

[*r*M 2] t=i 

<51> ^Eflo^ ~^ 7} J^fl^ig ^11^ Oj^-ofl 45} «-^^ofl ^l^S]^ Til 
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<53> o] ^.g. QAMCQuadrature Amplitude Modulation), PSK(Phase Shift Keying), 

PAM(Pulse Amplitude Modulation)^ ^^Hl AA z}-z| cj-g. ft^. ^K^t}. ofl 

1- 1-^, QAM ^| tflsf^iLS. 3^ ^r°l AA^. ^ ^cf. 

<54> E^3] /(^) = ^o[2- 1 (^/4)] 2 (2 c -l)/3 

a o > 71 3 ^ /(c)^ ^.s. ^olc-11, o]^ QAM «Ne} PSK^f PAM^f ^<>1 

A oM 2^H K+l 7fl^ g-fe y]^^ Wj-^Al^ /(C) 

A « ^ *fl7> ^fl*}^, zl ^ -ff^^. ^. 7l ^eVAl 21- 

C k±t ^ ^ ^ ^ fftMq y]^^ ^fl ^ 

9XA (K.E.Atkinson, Numerical Analysis, Wiley & Sons Inc., 1998.). 

<58> 7T 

°)A ^* **fl C t» ^oL M-^ cf^-o] ^*po 4t ^ z}- A|-^H]7fl § 

M ^-^^^ 7fl^l- ^ ^4(S307). ^, Sj-q-^ ^fl^l 

6 \-ol^ *>iS *V a>^-xH1 tfl^ #^1 «1B ^7} ^-ol^ S) A>-g- 7 >it ^ JjMfl 

[^^vai 4] Mj. = R k ic k r for * = L... JT 
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<eo> a o v 7 ] ^^vai 2 * J§-*fl ^ Al-g-^if sg-g- ^ wlH^, #7l 41- 

n-g-*} 1 ! ^ ^Mfl^* ^-71 fe^-ofl *iH3 -g-*iH tfl<a*>«i, tf-g-*l 

<61> A' .V 

Minimize P r = £ 

_v 

Subject to XA--i - "it r for all /c 

A' 

Y.pk >- = 1 - f° r au w 

Ph.no] a o v 7 ) 5 6flA-l ^ji*} 5}^ o]^! ^^0} , o] ^ k «}*j] A>-g-*> 7 > n 

o«y 34- a>-8-*H ^ ^tK 

satKS3iD. 

i-S^fe ^tilolcfl, ov^ ^A>^ ^S.^. ol^-^fl r^o] 6 32|. ^01 q-Ef^i ^ ^>cf 



6 ] 'V* =A c k) /a l«r for ^ = l-r^ and w = L...JV 

*r<8 ^^2}- 33*fl# ^*>7l 4^ US SRr31 # 
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A 5fe Pk.n 9] ^ a^-g. aflT^Kil ^^rl <r 5U 

<67> # d) ?ic4-*V ^(Simplex Method)^ °l-g-*H ^ ^ Sl^-M- 

<68> 4t^t # 3 s>:n*> ^-71 5^ 3 3 a* ^n^, ^ 3 

^ S-aflsl ^Efl<y ^ ^-^is # ^ °1 34- , N7fl^ -*jMfl\S# 

<69> n}EH o]e^ ^ ^r^l^ o]p! <£^;*1 a.^^) wj-^CVogel's Met hod H ^«fl €^ 

##*}7ti Tfl^ ^ 5a°-^, <£<^ *fl^r ^3*1H Hl«fl ^ 3Hr^-. 

<7 °> #7l Simplex Method^ iLH<^ H o v ^(Vogel's method)^ ^ W. L. Winston, 

Operations Research, Duxbury Press, 1994*11 $1^. 
<7i> #7l 5^)1 3*11 1^ -»M)^-g- ^ AV-g-^ofl ^1 ^-^>J7 ^(5311), ^ a>^- 

^ ^ hj-ai^. ^^*>cf(S313). 
<72> ^, Y^fl^ ^-8- ^*ka M-^ c] ^>q-o] -^fl-i-g- o^ei Af-g^l- ^1 a> 

6.5. ^ Aj-g-A} 0FDM°fl -*1 ^ ^3: HJ"^ ^ ^-fr °1 «1H *r«8*t *r 
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<74> olg>, £ 4 c ^^a}, A}$-z\o] 4^ ^ Jl 7 fl^7> 64, A] 

<75> £ 4a £ 4b^ ^<*H 4€- ^ ^-^fl^^i *fl^ ^^*>7l 

<76> Z| A>^>^ A}-^^ 71^1^5.^-E^ 7^1 tt]-S}. 3g .O S tf-E &,g- 

5Hr31, H^HHHtt ^V-S-^ ^-^^^ Jg^^ol z}-z}- 0.0025, 0.3922, 

1.3452, 2.2601<g-a- ^ Sa4. ^, 1°1 7 }-# ^ ^o.^ A>-g-7-> 4 

7> 7RV 7>^>o] ^0-1- 7}^ ^o-jq-. 

1^ 3 ^*fl -^ti^l ^ -§-^-8- 14M 8?}*1 SL^ ^oll cflsfl ^ 

<78> oj^tb ^fl^l ^"71 1 tfl^l 41- o]^}c^ Aj-g-T^ 

^ ^1- 31^}^ 297, 83, 67, 6251 €4. ^} ^tt ^ 

*}5$^°1 ^MH^ « 71]^ M-Bl-^i ^ ^o.^, o]^ 5 12olcf. 
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<79> a\-%-t} 1°) ^^*]SL£. ^ ^ (0.0025)^- #7} nflg-ofl 2977^ tfifl 

^ ^fl^^r A>-g-^> 4^1 ^-f 7HJ- €■ sg-g- ^ -g-^a- (2.2601) 

* £-71 nfl&ofl 7V^> ^ ^ (627fl)S] ^-^fl^# ^tf. 
<80> oj^THl A}-§-7}^ ^ig- o].g-§>^ A o V 7 ] ^*VA1 53 3)33. = 

<si> s. 5^ 1^°ll 4-51- ^Mfl^ % v ^-fr ^*3tb ^^^>7l ^tb 

<83> £ q*. ^-tgofl nq-ej- Al-g^ts. *RH>fl *fl\i tfl^S. 

«1H7> ^ u ^lcf. QPSK 2 «1 HI-, 16QAM£r 4«lHS ^SVfe 4 n ltb 

A. 

<85> A o V 7 l _t= 5 g £ 6# 4^*}^, Zj- Af-g-^>7> ^oflTll ^ *11 \t ^ tfl 

SLo] 3. A>-g-^ ^ o. 30. -o} Jf*f|V|0- ^-xg-^-O. ^ «^^o)l WlE# 

*r 9X^. *}-&*} 1^ ^-f « I^^M nfl^l ^ ^ 
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<87> tJ~g-°] a 1^ ^7} 4*$<=)JL ^fl^ 7fl 64^ n 7}^ fe^-°lH ^ 

<88> 1] 



(bits/OFDM symbol) 


33 




128 


27.62dB 


27.54dB 


256 


34.4MB 


34.41dB 


384 


40.56dB 


40.50dB 



^•7lfi1 ^^^91 ^¥ ^71 ^«fl 1000*1 Al^^b ^^-S <2 

£1- 128 wlB/OFDM ^Ir^-H-i 384 «1 H/OFDM ^^]^ «lJJl^^ 

4. °1 1 128 ^ H/OFDM ^£^r ^-^^^ 7^7\ 64olH.S ^-§-^ « 0 V 

^>-8-*>^l ^fl^l QPSK«- A>-g-tb 34.3 ^ ^£o]rf. 

*] Ti^V^^S ^ 0.6-0.8 dB^ ^ *1*KhS- #fecf. 
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<92> 444 £ it^S: ^\°]^^- OFDMA/TDMA -M4# 7>^*V 

# °l-g-*M 3 7]^ ^ ^44 gj ol 3 o.^ ^^4 ^ ^ 

£\51 ^ 1^* ^ fl** <£ ^ 

< 93 > aV-^ 44 ^ ^ ^4 w o V^^ £SZL^£ S ^45. ^ 

*H ^"^^ 71^^ 4^ $444 ig^ ^ofl^ 7 >4 *14, ^ 



[^•^21 Jl4] 

A oM^" ^ OFDM *$+}<L5L ^*Rr -f-^l Al^BfloflAi 4^ ^ 

^ tt <H4# *>°1 OFDMA/TDMA A>-g-^ J-g^ o_g_ 4 4-g-4*t -^^4 *1 

^-tg^ 7 j^o} ji^^ uj-Al^ A>-g-^ Al^Efl^ Hl^fl ^4 

A>-g- ^ ois.^- ^ o^jl, Af-g- Jl^t 3711 fe<H ^ ^5L^- 4^ 24 

7> ot. 
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[3^*8- i] 

*m °l^ir ^*Rr A l^Tfl; 

A ^\%AAA ^s)^ ^tiVSMm «^ 7 fl^« ^sH, ^fl\iMm 

[^^8- 2] 

^■71 ^ 1#?^ z}- A>-g-^H cfltir ois.^, 

* ^8-2.3. ^ ^ Al^o} ^-§-^ ^ ^-tg- «V^. 

«it = -77 S«Jt.„ - for * = 

A' 15 = 1 
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— 2 2 

# 1RJ <5>^r -f->tf Al^EflO^ ^ O.^ ^ 

^-A^-)-/(^-) =g for k = l K 

ZR k /c k =N 

4] 
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= /c t . for /c = L„. r A' 

K X 

Minimize P T = ZZ'V« 

.V 

Subject to Y.Pk* = n k ■ f° r au ^ 

13=1 

A' 

ZPit.„ = 1 ? for all « 
Jt=i 



30-23 
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6] 

£ ^ O.S. ^ Al^^o^ ^ o.^ ^ ^ ^ 

/*,.,,= f(c k )/a^ n . for /c = L... : A' and « = 1 
[3^8- 7] 

* ^JlS. ^ Al^^S] 3-g-*§ ^ 

[^^J- 8] 

A^ego} 3 o_tg ^oj ^ Hj-^^ afi^M d>o] HSHSAl^lt 

^ ^3*Rr *11 171^; 



2003/6/10 



.N 
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^ ^ wlH^l- ^*Kr 27l^; 

^ ^^Al7lAl7l 71^-^1 ^ ^ S. ^ ^ 7l^-nfl^. 
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la] 



Ats»i otoia 



Afgft2 QIOIH 



110 



120 



¥*ny i 



¥xny 2 



IFFT 




a d/a 


>■ 



1-E lb] 



A/D Si 




FFT 


CP 





3|XR2£¥EI°| 
¥*Hg Si HIM 



J flltf 1 



tfltf 2 



¥XH« N 



170 



Si qSS 



AlSXIk 
010161 



[£ 2] 
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